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FOREWORD

The work described in this report was performed between January 1971 and January 1972
as a part of Project 2567 in support of munition development programs such as the Close Air
Support Weapon and the Modular Weapon Series at the Air Force Armament Laboratory,
Eglin Air Force Base, Florida.

This technical report has been reviewed and is approved.

4'Ir DALL . (ETY, Colonel, US F
Chief, Product Assurance DivisinJ
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ABSTRACT

A computer program using an iterative technique was developed for determining the radius
of action of F-4E and A-7D aircraft with any configuration of external stores. The program
uses performance data from the aircraft flight manuals to calculate fuel and distance required
to achieve military power climbs and optimum cruise fuel consumption. Required inputs to
the program include the initial amount of fuel onboard and aircraft gross weight, the cruise
and loiter altitudes, and the outbound and returning drag indicies due to aerodynamic drag
of the external stores. Optional inputs that provide increased accuracy include fuel for
engine start and taxi, and fuel and distance for takeoff and descent. The program calculates
sequential increments of the outbound cruise portion of the mission profile until the fuel
reserve desired at the end of mission (return to home base) is obtained; thus the radius of action
is determined.

Distribution limited to U. S. Government agencies only;
this report documents test and evaluation; distribution
limitation applied January 1973. Other requests for this
document must be referred to the Air Force Armament
Laboratory (DLGC), Eglin Air Force Base, Florida 32542.
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SECTION I

INTRODUCTION

Carriage of external stores (weapons, fuel tanks, instrumentation packages, and suspension
equipment) can result in large degradations to the range and speed performance of tactical
fighter aircraft such as the F-4E and A-7D. Some weapon configurations exhibit aerodynamic
drag characteristics that are as great as those of the aircraft itself; consequently, the aircraft
range performance may be reduced as much as 50 percent. Therefore degradation plays a
significant role in overall mission effectiveness, and the store developer must consider aerodynamic
drag as an important parameter in the many trade-offs leading to the final design. This report
describes a computer program developed for evaluating range performance effectiveness. The
program can readily be used on a parametric basis and will provide a quantitative method
of assessing the effect of aerodynamic drag on the aircraft combat radius of action.

The validity of the program results depends primarily on the accuracy of the store drag
input data. Both the F-4E and A-7D aircraft utilize a drag index system based on the
increment of aerodynamic drag due to external stores. Each external store authorized for
carriage has a drag index assigned which included interference effects resulting from the
additional drag of stores in close proximity to one another. The total drag index of a
particular configuration is obtained by summing the individual drag indicies of the external
stores as described in the appropriate aircraft flight manuals (e.g., References 1 and 2).
Precise drag indicies cannot be determined without extensive wind tunnel tests and/or fl:ght
testing; however, good approximations for an untested store can be obtained from wind tunnel
data of similar stores. References 3 and 4 describe techniques for the latter procedure, and
methods for reducingwind tunnel data to obtain more accurate drag indicies may be found
in Reference 5. A typical mission profile is shown in Figure 1. Performance data from the
F-4E and A-7D aircraft flight manuals (References 1 and 2) are used to calculate the fuel
and distance required for military power climbs and optimum cruise fuel consumption rates.
Inputs to the program are the initial fuel weight and aircraft gross weight, the cruise and
loiter altitudes, ar~d the outbound and returning drag indicies of the external stores. The amount
of fuel required for engine start, taxi, takeoff, anrd descent, as well as the distance required
tor takeoff and for descent, are optional inputs that can provide increased accuracy. The
program calculates sequential increments of the outbound cruise portion of the ,.mission
profile until the fuel reserve desired after returning to base is obtained; thus determining the
radius of action. The program can be used for any mission profile provided that the cruise
portion is conducted at the optimum condition for the altitude selected and that a military
power climb to altitude is assumed.
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SECTION II

DEVELOPMENT OF THE ITERATIVE TECHNIaUE

The fuel aoid distance required for the -limb and cruise portions of the mission are highly
dependent upon the outbound and returning altitudes and drag indicies; however, the fuel
and distance for engine start, taxi, and takeoff are independent of these parameters. Also,
a good approximation for descent from any altitude for any drag index is that the fuel
expended and the distance traveled are both zero. Therefore, for parametric studies, engine
start, taxi, takeoff, and descent can be cons idered as constants. Guide lines for obtaining
accurate estimates for these portions of the mission are contained in the aircraft flight manuals.
The program is designed to accept the following estimates as input data:

a. Fuel and distance traveled away from home base for start and taxi.

b. Fuel and distance traveled away from home base for takeoff.

c. Fuel a..d distance traveled away from home base for outbound descent.

d. Fuel and distance traveled away from target for descent returning.

e. Fuel and distance traveled away from home base dturing loiter in target area.

Additional required program inputs are as follows:

a. Aircraft type.

b. Altitude outbound in the target area, and returning.

c. Fuel at engine start.

d. Payload (any weight which might be dropped, ejected, or jettisoned during mission).

e. Basic aircraft weight (gross weight minus fuel and payload).

f. Fuel reserve at end of mission.

g. Payload not dropped, ejected, or jettisoned during mission.

h. Drag index outbound and returning.

The drag indicies outbound and returning from the target area should be determined by
the best available means.

For each set of input data, radii of action are determined for loiter fuels of 9600 pounds
down to 0 in increments of 1200 pounds. Obviously, the amount of fuel available for loiter
can be used to approximate a permissible loiter time.
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If the altitude in the target area is greater than zero but less than 5000 feet, t-- p r'gr'-m
automatically changes to either zero or 5000 feet based upon the magnitude of the input
value. This conversion is necessary because the subroutines are unable to determine accurate
values for this range of altitudes.

Further, if the aircraft gross weight at engine start exceeds that allowable for the aircraft,
fuel is downloaded automatically in the program to the point where the gross weight is within
allowable limits.

The weight and distance traveled away from home base is determined by subtracting all
fuel used and adding all distances traveled. Subroutines are then called which provide the
fuel and distance required to climb to the outbound altitude; at that time new weight and
distance values are determined and retained. If this is followed by a cruise, it will be a
1000-pound-fuel cruise, and the gross weight at the beginning of the cruise will be used.
The estimated subsequent fuel requirements determine whether a 1000-pound-fuel cruise
is undertaken. Another subroutine provides the fuel consumption rate. After the outbound
climb or the 1000-pound-fuel cruise, as the case may be, the outbound descent is made, a
9600-pound-fuel loiter is completed; all, none, or some portion of the payload is dropped;
and the return trip home is begun after the distance from home base to the target is noted.

Each of the climb subroutines is called twice to determine the fuel and d-stance required
to proceed from target altitude to the return altitude. The amount required to climb from sea
level to the target altitude is subtracted from the amount required to climb from sea level
to the return altitude.

After the return climb is completed, the cruise subroutine is called to determine a fuel
consumption rate for the beginning of the return cruise. With the fuel data for the return
descent and for landing and taxi, the desired gross weight at the end of the return cruise and
the fuel consumption rate at this point are known. The same distance data, the return climb
distance, and the distance from home base to the target, are used to calculate the return
cruise distance. The fuel consumption rates are averaged, and the fuel required for the return
cruise is computed.

The trial mission is completed and the extra fuel determined. If the extra fuel is less
than minus one pound, the mission can riot be completed for the specified loiter fuel, and
another simulated mission is attempted with 1200 pounds less fuel for loiter. If the extra
iiel amounts to one pound or more, either otie-lialf, one-third, or 1000 pounds of it are

used for a cruise or an additional outbound cruise to the target area. The appropriate

quantity to be used is determined by the relation of the outbound and returning drag indices
combined with the amount of extra fuel. The iteration is repeated using Pither the weight
and distance after the outbound climb or the weight and distance after the last outbound
cruise, if one has occurred, until the mission is completed with the desired quantity of extra
fuel (zero or minus one pound). Thus, the radius of action has been determined.

Subsequent radii are determined for loiter fuels incrementp.d by minus 1200 pounds until
the fuel for loiter has been reduced to zero pounds. Instead of simulating the new mission
from the very be)ginning, the new iteration is begun after the outbound climb or the last
1000-pound-fuel cruise,, if one has c -curred.

Appendixes I, II, and III contain the radius-of-action program listing, input list, and
limitations, respectively.



SECTION III

DEVELOPMENT OF THE SUBROUTINES

This section discusses the development of the subroutines for calculating the fuel and distance
required to climb and the fuel consumption rate, given the aircraft type, altitude, gross weight,
and drag index.

The F-4E and A-7D aircraft climb and cruise parameters are displayed in figures contained
in the aircraft flight manuals (References 1 and 2). These figures define the fuel consumption
rate for optimum cruise, fuel required to climb, and distance requrcd to climb. These figures
are set up in a parametric format and are a function of aircraft gross weight, altitude, drag
index, and a parametric variable (designated as T in this report). Each figure is divided into
two charts with the first chart being a family of curves that are a function of gross weight
and altitude which define the dependent variable T. The second chart has a family of curves
with independent variables of T and a;rcraft drag index and with a dependent variable of either
fuel for climb, distance for climb, or fuel consumption rate for optimum cruise depending upon
which figure is being used. Although no equations define the families of curves, a method
was developed to define the families for computer applications. The first chart contains
discrete curves which are a function of gross weight, for altitudes of 0, 5000, 1000 .... and
40,000 feet. Similarly, the second chart contains discrete curves for drag indicies of zero to
the maximum in specified increments that are a function of T. The problem then was to find
equations of lines for any condition other than those discretely defined. The method used
was a Newtonian interpretaticn technique (Reference 6) that defines an nth order polynomial
for n discrete points. The development of the Newtonian equation by this method forces
the polynominal to satisfy the n discrete points by definition. The equation then can be used
to calculate a value between ai-v of the discrete points.

It was hypothesized that if a family of straight parametric lines was only defined at discrete
values, the slope and intercept of any line lying between two defined lines could be determined by
interpolation of the defined values. Although the family of curves did not consist of straight
lines, the values were approximated by decomposing the curves into a number of straight lines.
In the first chart, the curves that are a function of gross weight and altitude are drawn as straight
lines between certain gross weights. Similarly in the second chart, the curves that are a function
of T and drag index are drawn as straight lines between certain values of T. Now using the
Newtonian method, two equations are defined to give the slope and intercept for any altitude
line in the first chart. Similarly, two equations are defined that pwovide the slope and intercept
for any drag index line in the second chart. Thus, when the altitude is defined, a linear equation
which has gross weight as the independent variable and T as the dependent variable, is con-
structed with a calculated slope and intercept. When a drdg index is defined, another linear
equation, which has T as the independent variable and either fuel for climb, distance for
climb, or fuel for cruise as the dependent variable, is constructed with a calculated slope and
intercept.

Three computer subroutines were constructed to incorporate the method just described.
One subroutine will construct the equations for determining the fuel for climb, a second
subroutine will give the equation for distance to climb, and a third subroutine is concerned
with the fuel consumption rate for optimum cruise.

5



Appendixes IV and V contain the main programs and two additional subroutines for
utilizing the three radius-of-action subroutines to obtain tabular data for the following
independent variables:

a. F-4E (see Appendix VI)

(1) Altitude (5000 to 40000 feet in increments of 2500 feet).

(2) Weight (30000 to 58000 pounds in increments of 1000 pounds).

(3) Drag index (0 to 140 in increments of 10).

b. A-7D

(1) Altitude (5000 to 40000 feet in inc. 2nments of 2500 feet).

(2) Weight (20000 to 42000 pounds in increments of 1000 pounds).

(3) Drag index (0 to 300 in increments of 20).

6
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SECTION IV

APPLICATION OF THE TECHNIQUE

As an example, assume that the radius of action for an F-4E aircraft is to be determined
for a high-low-high mission at altitudes of 20000 feet outbound, 5000 feet in the target area
(loiter), and 30,000 feet returning. Further, assume some realistic values for the mission
segments (Figure 1) as follows:

Fuel, lb Distance, N. M.

Start and Taxi 440 0.5
Takeoff 925 1.5
Descent going to target 300 10.0
Descent returning from target 200 15.0
Landing and taxi 100 2.0
Loiter N/A 0.0

Also, assume that the payload is six 800.pound weapons; all of which are to be dropped
from the triple ejector rack on the inboard armament stations. A typical fuel reserve at the
end of a mission is 2000 pounds.

The aircraft incremental drag as a result of weapon carriage (weapon drag index) is largely
dependent upon weapon shape and diameter and can conceivably vary from a total weapon
drag index of 30 to 60. Figure 2 shows the radius of action as a function of loiter fuel for
two weapon drag indicies and three fuel loadings. Note that when fuel was carried on the
centerline and outboard stations with the large payload, 1198 pounds had to be downloaded
so as not to exceed the maximum gross weight of 58000 pounds. This makes the increase
in the radius of action based on outboard and centerline fuel somewhat less than ;f the
payload was less.

7
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APPENDIX I

RADIUS OF ACTION PROGRAM LISTING

9
(The reverse of this page is blank)

t



PROGRAP P370O(INPUT,OUTPUTpTAPE5=INPUT)
DIMENSION OACR(t00),DTT(100)
INTEGER FAW,F,FAS,FFCL,FFCR,FFDG,FFDR,FFL,FFLAT ,FFSAT,FFTO,FTBR, P,

IPE,PR,W,WACR(100),WAEOCR,XFFCR,WALRCR,XF,FFCLI,FFCL2,C
80t FORMAT(Alo,3F5.O,54X,I1)

COMMON/CACFT/F4E, AiD
802 FORMAT(BA10)
803 FORMAT (314,4X,L.TL,2F3,,2X ,215,16,6F's.O)
9o1 FORMAT(31X,2(I6,4X),3x, 13, 5X,6( F6.1,4X),/,IX,5(16,4X),3X, 13

195y, 7(16,4iX) ,/)
902 FCPP4AT CIHI,42X,4HFUEL,/, 32X,7HPAYLCAC,2X,8HRETURNEO,SX,4HORAG,5X,5

I HSTART,2( 13X, 7HDESCENT)L4X,7HL AND ING,/, 2X,H3AS IC,SX,5HTOTAL , 1 4X 8
2HRETUPNED,IX, IOHPROGRAMMED,3X,5HINDEX, 3X,gHAND TAXr,2X,8HTAIKE-OFF,
33X,5HCCING, 5X,6HLCITER,?x, 9HRETURNING,2X,8HAND TAxI,4X,6HRADIUS, I,
42X,4HACFT,6X,4HFUEL,5X,7HPAYLOAD,3X,8HEXPENOED,3X,6HACTUAL,3X,9HRE
5TUPNING,4X,2HNM4,5f8X,2HNM),5X,9HCF ACTION,/,JX,26HWT(LB,4X ,1X,3
6(6HWT(LB),4X),iX,5HGCING,6('.X,EHWT(LSfl,7X,2HNM,/)

903 FORMAT51IX,*CHECK THE INPUT DATA FOR THIS CA'SE.*,/)
q04. FORMAT(///,24X,*THtS PROGRAM DOES NOT PRESENTLY HAVE REQUIRED INFO

IPMATICN FOR THE 0,AIO,* AIRCRAFT.*)
905 FORMAT(///,'.7X,*ALL ALTITUDES MUST BE SEA LEVEL OR ABOVE.*)
906 FORMAT (///,3iX,*AN ALTITUDE OF #, 15 4 FEET EXCEFOS THE TABLES F

JOR THE 4,A1O,* AIRCRAFT.*)
907 FORMAT(29X,*A GROSS WEIGHT OF 4,15,f POUNDS EXCEEDS THE TABLES FCR

1. THE *,AIO,* AIRCRAFT.*,/)
908 FOPMAT(34X,*A DRAG INDEX OF *, 14 *~ EXCEEDS THE TABLES FOR THE

909 FORMAT(IHI,55X,*RAOIUS OF ACTION FOR THE*,//,59X,A1O,#AIRCRAFT4,//
ip49X,*ALTITUDE GOING TO THE TARGET-*, 15, * FEET*,//,46X,*ALTITUD
2E RETURNING FROCM THE TARGET-4 ,15, * FEET*,//,50X,*ALTITUOE AT THE
3 TAPGET-* .15, *FEET*)

910 FORMAT(1X,*A GROSS WEIGHT OF *,16,* POUNDS AND A DRAG INDEX OF *
I13,* AND AN ALTITUDE OF *,159* FEET EXCEED THE TABLES FOR THE ~
2A10v, AIRCRAFT**,/)

911 FORNAT(31X,2(16,.X) ,2X, F4.0,5X,6( F6,1,4X) ,/, 1X,5(16,4X) ,2X, F4.0
1,5X,6(I6,.X) )

912 FORMAT(31X,2(16,4Xhi3X, T3, SX,6( F6.1,4X),/,1X,5(I6,4X),3X, 13
i,5X,7(I6,L.X),/,iHl)

913 FORMAT (iX, '.2X,'HFUEL,/, 32X,7HPAYLOAD,2X, 8HRETURNED,5X,4HDRAG,5X,5
iHSTART,2(13X,7HDESCENT) ,4X,7HLANDING,/,2x,5HBASIC,5X,5HTOTAL, 1'X,8
2HRETURNED,IX, iOHFROGRAMMED,3X,5HINDEX,3X,8HAND TAXI,2X,8HTAKE-OFF,
33X,5HGOING,5X,6HLOITER,2X,gHRETURNING,2X,8HAND TAXI.4X,6HRAnTD., I,
42X,LHCFT,6X ,4HFUEL,5X,7HP AYLOAD ,3X 8HEXPENDEO, 3X ,6HACTU AL, 3X ,9HRE
5TURNING,4X,2HNM,5(8X,2HNM) ,5X,SHOF ACTION,/,iX,2(6HWT(LB) ,4X) ,1X,3
6(6HWT(L9),4X),IX,5HGOING,6(4X,EHWT(LB)),7X,2HNM,/)

914. FORMAT(IHI,*ALL WEIGHTS ARE IN POUNDS. ALL DISTANCES ARE IN NAUTI
ICAL MILES. ALL FUEL CONSUMPTICN RATES EXCEPT THE AVERAGES ARE NAU
2TICAL MILES PER*,/,
3ix,*PouNnl. AVERAGES ARE POUNDS PER NAUTICAL MILE.-,//////,
'.IX,*WEIGHT AT THE END OF RETURN CRUISE=*,I6,* FUEL RATE=*,F5.'.,//
5/)

915 FORMAT(iX,*FOR CLIMB GOING TO THE TARGET WETGHT=*,16,* FUEL=*
j ,I.,* 0ISTANCE=*,F7.4,/)

916 FORMAT(iX,*FOR CRUISE NUMBER*,I3,* GOING TO THE TARGET WEIGHT=
1j ,T6,/,



IIX,*FUEL RATE=*,F5.4,# TOTAL DISTANCE TRAVELED AFTER THIS CRUISE=
2,9F8.4,/)

9t? FORMAT(tX,*FOR CLIMB RETURNING FROM THE TARGET WEIGHT=*,I69/9

16X*FRCM 0 FEET TO RETURN ALTITUDE FUEL:#II.' DISTANCE=*,F./

16X*FRCM 0 FEET TO TARGET ALTITUDE FUEL=*I4* OISTANCE2%9F?.4/
16Y*FROtM TARGET TO RETURN ALTITUDE FUEL=*I4# DISTANCE=*,F7.4/
1)

918 FORMAT UIX,*WEIGHT AT BEGINNING OF RETURN CPUISE=4,1694 FUEL RATE

i AT THIS POINT=*,F5*4,# AVERAGE RATE*9F8.4,/;

21X,*DISTANCE FOR RETURN CRUISEz%,FB.4,* FUEL AT END OF MISSION:*,
3T5,* EXTRA FUFL AT END OF MISSION=',15,////)

919 FORMAT(1X,*FOR CRUISE NUM93ER*9T39* GCING TO THE TARGET WEIGHT=
1 16, I,

IIX,*FVEL RATE=4,F5.4,* EXTRA FUEL FCR CRUISE GOING=*,T5,f TOTAL
2OISTANCE TRAVELED AFTER THIS CRUISE=*9F8.'.,/)

to ASSIGN 212 TO IEOF
CALL ECF( IEOF)
FI.E=IOHF4E
A7C=1014~7C
PEAD(5,801) ACFT,ALTG,ALTRALT-AT ,C
TF(ALTAT*LE.2500seANC*ALTAT*GT* 0.) ALTAT=O.
IF(ALTt T.LT.5000..ANO. ALTAT.GT.2500.) ALTATx5000.
ILTG=ALTG
ILTR=ALTR
ILTA=ALTAT
PRINT 9q, ACFT,ILTG,ILTR,ILTA

TF(ALTG.LT.O..OR.ALTR.LT.0..OR.ALTAT.LT.0.) GO TO 202
ILT=ALTG
TFCALTG.LT*5000.) GO TO 203
ILT=AL TR
IF(ALTR.LT.5000.) GO TO 203
ILT=ALTG
IF(ALTR.GT.TLT )ILT=ALTR
IF(ACFT.FO.F4E.ANO.ILT.GT.40000.) GO TO 203
IF(ACFT.EC.A7D.AND. (ILT.GTo40000.OR.ILT.LT.5000) ) GO TO 203
IF(ACFT.FO.F4E.OR.ACFT.EO.A70) GO TO 40

20 PRINT 90L4,ACFT
21 ASSIGN 211 TO IEOF

00 30 I19,1000
30 REAO(5,802) A

GO TO 212
4~0 ASSI'SN 211 TO IEOF

50 IF(C.NE.1) PRINT 902

00 200 IP=1,2
READ (5,803) FFSAT,FFTOFFDG, FFOR,FFLAT,FTRPR,lG,OIR,

IF AS, P, AW , FSATOFTO, OFOG , FLOF CR, OFLAT

ICR=DIP
IOG=DIG
FFL=9EOO
W=PAW4FAS+P
TF(A%'FT.EO*F4E.ANO.W.GT*58000) FAS=58000-BAW-P
IF(ACFT*FOoA7D.AND.W*GT. 42000) FAS=42000-BAW-P
IF(FFFAT oLT,0) GO TO 201
IF(F- iC .LT.0) Go TO 201
IF(FFOG *LT90) GO TO 201

12



IF(FFCP .LT*O) GO TO 201
IF(FFLAT *LT.0) GO TO 201
rF(FTHR *LT.O) GO TO 201
IF(FAS *LE,0) GO TO 201
IF(PR .LT*D) GO TO 201
IF(P .LT.O) GO TO 201
IF(SAW .LE.0) GO TO 201
IF(FAS.LF.(FFSAT4FFTC+VFOGFFOR+FFLATFTBR)) GO TO 201
IF(PR.GT.F) GO TO 201
PE=P-PP

10=0RLT10 IGor

IF(I0.LT*0.) GO TO 205
IO=OIG
IF(OIP.GTIO) io=orR
rF(ACFT.EOF4,.ANO.1O.GT.140 ) GO TO 205
IF(ACFT.EO.A7D.ANO*IO.GT.300 ) GO TO 205
IF(OIR.IiT.OIG) J=3

JPM=Jfi1000

WAEOrR=BAWPP+FT6RtFFLAT+FFDR
IF(ACFT.EOF4E.ANO.WAEOCP.LT.30000) GO TO 210
IF(ACFT.EC.A7n.AND.WAEOCR.LT.20000) GO TO 210
W=:3AWFAS+P
W=W-FFSAT-FFTO
ILT=ALTP
10=D1R
CALL CLO (ACFT,ALTP,WAEOCR,DIR,FRE), RETURNS(207)
ILT=ALIG
TO=[)I G
CALL CFO(ACFT ,ALTR,WAEOCR,DIR,FRE)
TF(C.EO*1) PPINT 914, WAEOCR,FRE
O=OFS.BT+OFTO
CALL CLF (ACFTALTG,W,OIG,FFCL)
CALL CLO(ACFT,ALTG,W,DIG,DFCL ), RETURNS(207)
IFFCL=FFCL
IF(C.E0.1) PRINT 915, W,FFCL ,OFCL
W=W-FFCL
O=O+OFCL
T=2
1M0 I-l
WACP (1) W
OACR (1) :
IA=I
NXFFCR=300i
NOI:9
00 199 IFFL1i,NOI
1F((FAS-FFSAT-FFTO-2'IFFCL-FFDG-FFL-FFOR-FFLAT-FTBR).LT.JBM )GO T

10 101
IF(NXFFCR.LT9iOUO) GO TO 101
r=IA
1M01I-1

100 CALL CRO(ACFT,ALTG,WAORfIMO), OIG,OFCR)
WACR(DI=WACR(IMO)-1000

13



OACR(I)rDACR(TMO) OFCR'1000.
IF(CoEC~i) PRINT 916, IMO,WACRmIMO),rWCR,OACRUl)
WALfPCR=WACR(T)
DALBCR=OACR(I)
1=1+i
I A=I
IMO=I-1

to1 W=WACR(Tf'O)-FFOG-FFL-PE
OTT( IC) =0ACR( IMO) +OFOGOFL
CALL CIF (ACFTALTR,W,OIR,FFCL2)
CALL CLF(ACFT,ALTAT,W,DIP,FFCLI)
CALL CLO(ACFT,ALTP,W,OIR,OFCL2), RETURNS(?07)
CALL CLO(ACFT,ALTAT,W,OIR,OFCL1),RETURNS(207)
FFCL =FFCL2-FFCL I
DFCL=CFCL2-OFCLI
IF(C.EO. 1) POINT 917, W,FFCL2,OFCL2,FFCL1,OFCL 1,FFCL,OFCL
W=W-FFCL
OFCR=OTT (IMO) -OFCL-OFOR-DFLAt
CALL CPO(ACFT,ALTR,W,OTR,FPB)
FRFCP=2. /(FRE+FRB)
FFCR=FPFCPODFCR+ .5
F=W-8AW-PR-FFCP-FF0R-FFLAT
XF=F-FTPR
TF(C.EO.1) POINT qiB, W,FRB,FRFCR,OFCR,F,XF
XFFCR=XF/XJ+ *5
IF(XFFCR.GE.1000) GO TO 100
IF(XFFCR.LT.-1) FFL=FFL-1200
IF(FFL*LT.0) GO TO 200
IF(XFFCP*LT*-1) GO TO £01
IF(XFFCR.LT*1) GO TO 198
NXFFCR=XFFCR+1200/J

102 CALL CPC (ACFT ,ALTG, WACR(TMO) ,OIG,FR)
WACP( I)=WACR(TMO)-XFFCR
OACR CT) =OACR( IMO) +FR*XFFCR
IF(C*ECe1) PPINT 919, IMO,WACR(IMO),FR,XFFCR,OACR(I)
T1I+
IMC=T-1
W=WACP(IMO)-FFDG-FFL-PE
DTT(TMC) =CACR(TMC)+OFDG+DFL
CALL CLF(ACFT,ALTR,W,CJIR,FFCL2)
CALL CLF(ACFT,ALTAT,W,OIR,FFCLI)
CALL CLD(ACFT ,ALTR, W,OIR,OFCL2), RETURNS(2G7)
CALL CLO(ACFT,ALTAT,W,OIP,DFCLI), RETURNS(207)
FFCL=FFCL2-FFCLi
DFCL=CFCL2-OFCL 1
IF(C.eO.1) PRINT 917, W,FFCL2,OFCL2,FFCL1,OFCLI,FFCL,OFCL
W=W-FFCL
DFCR=CTT (IMO) -OFCL-OFOR-OFLAT
CALL CRO(ACFT,ALTR,W,IR,FRB)
FRFCR=2.1 (FRE+FRB)
FFCR:FPFCP*OFCR+ *5
F :W-8A)W-PP-FFCR-FF0R-FFL AT
XF=F-FTBR
!F(CoEC*1) PRINT 918, W,FRP,FRVCR,DFCR,r,XF
XFFCR=XF/XJ+.S
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!V(XFFCR.GT*0) GO TO 102
iq8 I0T=OTT(ITPO)..5

IF(C*EO*1) PRINT 9t3
IF(CoNE~l) PRINT 901, PRFT8R, IOPOFSATOFT0,OFOGOFLOFOROFLAT ,8
IAWFASPPEFIOGFFSATFFTOFFOGFFLFFDRtFFLATIOT
IF(C*EO1.) PRINT 912, PR,FTBR,ITROFSATOFTO,OFOGOFLDFOR,DFLAT,B
IAWFAStP,PEF,IOG,FFSATtFFTO,FFOGtFFLtFFOP,FFLATIDT
FFL=FFL-1200
IF(FFLeLT.0) GO TO 200
I=IA
IMO=T-1

199 CONTINUE
200 CONTINUE

GO TO 50
201 CONTINUE

PRINT 911, PR,FTBR, OIROFSAT,OFTO,OFOGDFL,OFOP,OFLAT ,FAW,FAS,P, PE
iF,OrG,FFSAT,FFTOFFOGFFLFFOR, FFLAT
PRINT 903
GO TO 200

20? PRINT 905
GO TO 21

203 PRINT 906, ILT, ACFT
GO TO 21

204 H:*.HFFCL
PRINT 907, ALT,W,H,ACFT
GO TO 200

205 PRINT 908, I0t ACFT
GO TO 200

207 PRINT 910, W,IOILTACFT
GO TO 200

210 PRINT 907, 14,ACFT
GO TO 200

211 GO TO 10
212 CALL EXIT

END



SU!BRCTI'.E CLO(ACFT,ALT, W,Dt,DTS), RETURNSMA

DIMENSION 0Y5(i0),DY6(1I),DY?(i0) ,0Y8(1O) ,OY9(10O)Yio(iO) ,OytiO

1)90tY12(iO) ,DY13(10) ,0Y114(10) ,DY15(10) ,CYtiIO) ,CY12 (10), CY13 (10),

2Y11a 10) ,CYI5(1O) ,0Y16(10) ,CY16(1OhtDY17 (10) ,CYI7( 10)

COMM ON/CACFT/F4E ,ATD
INTEGER W
GW=W/10 00.
o is~ a.
IF(ACFToEOoF4E ) GO TO 1
IF(ACFToEOoA7D ) GO TO 2

OGW=30.
DYII (1)=.013

Dvii (3)=.008
DYiI (4)=-.023
DY11 (5)=. 061
CYI (6)=-.12i
Dv Ii (7)=.179
Dy It (8)=-.18
CYl? (1)z. 013
DYI? C V)=*001
DYi?( 3)=.008
fY12(4)=-.023
DY 1?(5)=. 061
DYI? CE) =-.i21
DVI? C7)=. 179
DY12C8)=-.0
CY13C1)=.0i3
DYI3 (2)=.001
DY13 (3)=. 008
DYI3 (L) =-.023
DY13C5)=. 061
DY13(6)=-.121
DYi3C7)=.222

DYI4 i)=. 02
DY 1'. 1)=.* 02
DYi'.( 3) -.027
DY14(C4)=.037
DYi4 (5) =-.005

DYIS C )=:* 0?

DY 15 (7.) =. 0273
DY1548)=.37

0Y15(1V-.005
DYIS CE)=:.090
DYI5 (7)= .495

0V15C1)=.035
DY 16 C ) :-.008
DY16(3)=-.O19i

JY 16 ( 3) =-001

16



CV16(5)=9045
DY16(6)x-oi?S
0V16(?).881

BV16(8)=-.05

DYIt(3)=*032
DYI? (4V=-.039

DY17 (7)=.258
DVI (8)=-I.383
CVtI(l)=.4
CyII (2)=.05
CYI1(3)=.05
CVii(4)=-.0i

CVII (S)1.310

CVII (7)=-2.76
CYll (8) :4.710
CY12(1)=.4
CVI? (2)=. 05
CV12 (3)=.05
CVI? (4)=-.Oi
CY12(5)=-.36

CYl2 (?)=-2.76
CY12(8)z4.0I
CVI3(1)=.4
CYI3 (?)=,05
Cyl3 (3):.05
CY13(4)=:-.01
CVi3 (5) :-.36
CVI3(E)=i.31
CY13 (7)=-3.i8
CVI3 (8) :1 *72

CVI'.(?)z.05
CVI'.(3)=-.01
CY14.(4)= .24

CVI'.(6)=2.51
CVI'. (7) =-3.98
CVIY14(8)=.*03
CViS (1)=.210
CVI5(2)=.330
CVI5 (3)=-*L.3
CVI5('.):.8
CVI5(5)=-l.76
CV15 (E)=3.35
CVI5 (7)=-8.54
CYiS (8) :29.79
CVI6(i) z-.2
CV16 (2)=.?
CY16(3)=-*85
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CYI6(4)=1.35
CV 16 (5)=-2. 75
CVIe (0) 5* 15
CV16 (7) z-i7*q
CY16 (8)=87.65
CY17 (1) :-.4
CY17(2)=1.t

CYI7(4)=2.15
CV 17 (5)=-3. 75
CY17(6)=3.17
CYi?(7)r2ol6
CYI?(8)=.21
DY7( 1) :0.0
nV7( 2) :0.0
DV7( 3) sj*

0Y7(5)=6.5
CY7(6) :-12.
tJY7( 7) 20 .5
fY8(i)=I.
0Y8( 2) :0.0
0V8( 3) :-i
0Y8(4) :4.

DY8(6) :21.
0Y8(7)=-41.
DYg(i)z1.
DY9(2)=O.O
flyq(3):j.5
DY9( 4) =-2.5
flYr(5):j .5
DY9(6)=2.5

n'rio (2)=2.
OVIC(3)=- 2.

DI(4) :2.
0Y10(5):-3.
DY10( E) :5.
OY1O(7):-4.
SL I= O. 0

CONST1:0. 0

KK2=7
DX 1:2.
DX 2=4.
flX3=e.
ODT=20.
rn TO 200

2 DGW=20.
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0Y5( 2)=0.0

0)Y5(5)=.0.
0Y5(6) :-.j7

DY5(8)=-1.53

0Y6(1)=.25
BY6(2)z.15
OY6( 3)=-.30
CY6(4)=*55
flY6(5)=-.85
tJY6(6) =1 45
OYE(7)=-2.5
0Y6( 8) =4. 25
D)Y7(j) =2.0
OY7(2) =0.0
IDY?(3)2-l.5

DY()3.5
DYT(5)=-5,75
DY7(6) 28.
0Y8( 1)=2.0
0Y8N 2) =1.5
DY8(3) =-1.
IlY8( 4) =4.5
DyII3(5) =-5.
0Y8(6)=-4.5
0Y3(l)=2.
f~c) (2) =3.*5
DY9( 3) 25.
L'yq(4) z-13.5
OY9( 5) 44.
OyCI(6) :-118.5
DYiD (1)z2.
D1( 2) =11.5

OVID ( 3) =-130
OYID (4) =18.5
OVID (5)=44.
DY1O(E=-118.5
CONST I=.15
511= .01
512=12.5
SL3= 12.5
SL4= 12.5
SL5= 12.5
KKI=S

OXI=2.
DX2= 2.5
0X3=3.
001=50.
GO TO 13

200 IF(GW*GT.35. GO TO 3
KK1=8
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00 100 I~i,KK1
0YS(T)=oY11C)

100 DY6(T)=CYI1(ID
GO TO 13

3 IF(GW*GT*40* GO TO 4.
KK1I 8
DO 101 T=1,KKI
0Y5( 1) OY12( I)

GO 70 13
4 IF(GW*GT.45. GO TO

KK1~g
DO 102 T11KKI
0YS( I) DY13( T)

10? OYGCIV=CV13(I)
GO TO 13

5 IFCGW.GT*5o. CO TO 6
KK1=8
0O 103 I=1,KK1
0Y5( I) :Y14(I)

103 OY6(I)=CY1.(T)
GO TO 13

6 IF(GW.GT.55.) GO TO 7
KKI=8
00 104 I=1,KKI
0Y5( I) =0Y15( I)

104 oyemIVcY15(I)
GO TO 13

7 IF(GW.GT.E0.) GO TO 8
KK1=8
DO 105 TIpKKi
OYS(I)=OYi6(I)

105 0Y6(I):CYI6(I)
GO TO 13

8 KKi~g
0O i0E T=1,KKI
DY5(TV0DY17{I)

13 C0=I.
U=ALT/5000.
IF(ACFT.EO.A7D) U=U-io
00 700 I=1,KKI
CO=CO#U/FLOAT (I)

SLi=DY5 (I)*CO+SLI

IF(ACFT.EC.A7D.AND. (T.LT.0..OR.T.GT.5.75)) RETURN A
CO =i.
U=DI/DCI
0O 701 I=1,KK2
CO=U*CC/FLOAT (I)
UzU-i.

701 S12=OY?(I)*CO +SL2
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IF(TOLE.ODX) GO TO 801

UzcX/OLI
00 702 I:1,KK2
CO=CO*U/FLOAT (1)
'J=U-1.

702 SL3=OYS(1)4^,O+SL3
RzSL2*CXI+SL3*(T-OX1)
IF(T.LE.OX?) GO TO 801
co=1.
U=0IICOJ
00 703 IztKK2
CO=CO*U/FLOiT (I)
U=U-I.

703 SLt.=0yg(T)*CO4SL4
R=SL2*DXI *S130(OX2-OXII *SL*( T-OX2)
TF(T.LE,0X31 GO TO 801
C02i9
UZOI/OOI
00 70e Iz!,KK2
CO=CO*U/FLOAT (I)
UZU-1.

708 SLS=DY1OUI)C + SL5
R=SL2*CXI *S134(DX2-OX1) *SL44((bX3 -OX?) *St.5*(T-0X3)

801 IF(ACFToEC.F4E.AN~oR9GT.74*) RETURN A
IF(ACFT.EC.F4E.ANO.Q.GTa(-7.?7'T.148.2n RETURN A
IF(ACFT*EO.A?0.ANO.R.GT *100.) RETURN A

803 DIS=R
GW=GW*1000.

300 RETURN
END
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SUIRROLTIE !LF(ACFT,ALT9 W,Dt2IFU1L)
DIMENSION 0Y5(10),tU6(10),0V7(I0),DV8(10),OY9(10),oY11(10),OV±2(io
1) ,0V13(10) ,O~YI' (1) ,0Y15(10) ,CV1I(10) CY12(10) ,Cy13(10) ,CY14( 10) ,C
2Y15(1O),flYl6(10),CV16(ig),DYIT(10),CY17(10)
COP14Ct/CACFT/F4EtA7D
INTEGER W,FUEL
GW=W/1O0.
FLJEL=0.
IF(ACFT.EO*F.E ) GO TO I
IF(ACFT.EC.A7D ) GO TO 2
DGW=30.
DY11(t)=.0t3
DVII (2)=1.(J02

DYjj (4) :*a2j
DVII (5)=-.06
Dvii (Eh. 137
DVII(7)=-.267
D It( (8) =.4,66
DVI2(1)=.013
CY12(2)=.002
CY12 (3)=-.005
DVI? (4).)*021
nY12(5)=-.06
DVI? (E)z*137
DY12 C7)=-.267
DYI2 (8)=.505
DV13 (1)=.013
OY13 (2) =.002
0Y13(3)=.007
DV 13 ( .) :-.027
CV13(5)=.072
CY13 (E)=-.154

DY14(1)=.020

CY15(2):-*002
DY154(3)=-* 002
DYi5(L.):-010
nY14(5)=O9038

DY15(7)=.6013
DYIS (8)=-.86
flV15(I)=.022
0Y16 (2)= * 00
fV15 ( 3)= :.009

0Y15(5)=.096

rYI6()=.22

1'9 i6 3) =-.006--



0Y16(5)*-*026

0Y16(7)=.0598

BY16(8)z.340
CY17(l):.022

DY17(3)=.005

DYi7(4)=-*028
DYI? 5):**1000
DVi7(6)=-o197
OVY17(7)=* 153
DVI7(8)=.508
CYIl (I) .530
CYIl (2)r-.08
CVi( 3)=.04
CYII()=.08
CVII (5)=-,45
Cyli(E)=1.32
CVII (7)=-2.94
CVlI(8)=5.42
CYl2(l)=.53
CVI2 (2)=- .08
CY12(3)=*04
CVI2(Id=.08
CY12 (5)=-*i,5
CVI? (E)=I.32
CYt2(7)=-2.94
CVI2(8V=5.27
CVI3(1):.530
CVI3(2)=-*08
CY13(3'l=-.07
CY13 (4)=.52
CY13(S)=-1.67
CVI3(6):L..04
CVI3(7)=-8o13
CY13 (8) =12.83

CV1Si(2)=-.04
CVI4(3)=.05
CY14(4)=-.03
CVI'.(5)=-* 12

CVI'.( 7)=-I.38
CV14.(8) :3.29
CY15(I'P:.45
CY15(2):..OL.
CYIS (3) :-.22
CVi (L)=1*05
CY15 (5)=-3. 15
CYiS (6) :7.45
CVI5 (7):-16. 26
CVi5 (O)=36.Oq
CVi6(I)=*32
CY16(2)=,D.0
CV16 (3):* 02
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CY6I)-2

CY16 (5)= .95
CY16(E)-3.6
(CYI6d7)=10 .9
CY16 (8Vz-26#29
CY17(1)=.32
CY1T(2)=:* 0
CYI? (3)=-.2'.
CVI7(,)=.8?
CYI? (5) -2.35
CYI? (6)3.88
CVI ( 7)=.54
CYI7(e)=-26.29
CY7(1)=.45
0Y7(2V=-.25
OY7( 3) * 25
CY7(4)=-.05
DY7(5) :-*35
flY7(f,) .65
0Y?(7) :*05
0YB( 1) s.5
CYS( 2) =.25

DY8(4)=.75
0YB( 5) z-j#
OY8(6) :1.75
0Y8(7) =-3.7
OY9( 1):1. 25
OYq(2)=-j,
DYqi3)=2.
DY9(4) =-3.25
oYg(5)=4.75
OY9(E)=-3.
0Y9(7) :-4.5
S I= 0. 0
CONST1=0,0
SL2=1I *75

SL3=1 .75
SL41~.75

0X2 .

? OGW=20.
0Y5(I) =. 02
0Y5(2)=.01
0Y5( 3) :-.02
0Y5(4)=.04L
DY5(5):-.08
CY5(6) =.2
DY5(7) :-.51
OY5(8)=1.20
0Y6( 1)=.45
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CY6(2)=#l
0Y6( 3) -2
t3Y6(L.)2.3
DY(Fr )=-.6
BY6( 6) :1.55
DY6( 7)2-3 .9

DY7(1 )2 16

DY7( 3)=2.18
DY? CLi)=*o28
tJY7(5) 2..360

0Y8( 1) =.i6
DY8(2)=24 '
DYAC 3) 2-*29
0Y8t(i)=1.3i
flYB(5) 2-L.59

CY8(E)z11.2.

DY9Cj)*La6

oy9( 3) 2*36
0Y9(4)=-.76

O95)=2. *66

0Y9(6)=-7.56
*%~CONSTI=.Li

SL2-1 *44

SL4=?1 .44

OX22 3.5
KKI=8

GO TO 13
200 IF(GW.GT.35. GO TO 3
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XKI=8
00 100 I=iKK1

100 0Y6(1)xCYI1II)
GO TC 13

3 IF(GW.GT.*o. ) GO TO 4,
KKI=8
00 101 I:1,KKI
DYS(TI) DY12(lI)

101 OYE(!)=CYI?(T)
GO TO 13

4. IF(GW*GT*459 GO TO 5
K(K I= 8
00 102 I:1,KKi
OY5(1V=DY13(I)

102 OY6(I)=CY13(l)
GO TO 13

5 IF(GlW.GT*50. GC TO 6
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KK18S
00 103 I:1,KKI
IYS(1)=DYt4(I)

103 OY6CT)zCY14(1)
GO TO 13

6 IF(GW.GT955*) GO TO 7
KKI=8
00 104. 1*1,KKI

104. CY6(1)zCYi5(I)
GO TO 13

7 IF(GW.GT*6o.) GO TO 8

00 105 I~i,KKi

105 0Y6M1)cyt6tI)
GO TO 13

8 KK1=8
00 106 I1,1KK1
3YS( I)=0Yi7C I)

106 tvY6(I)scyi7(1)
13 CO=I.

U=ALT/5000.
IF(ACFT.EO.A70) U=U-1
DO 700 Iz1,KKi
CO=CO*U/FLOAT (I)
u=U-1.
SLi=0Y5( I)*CO.SLl

700 CONSTI=CY6(1)*CO eCONSTI
T=SLI*(GW-DGW) *CONSTI
CO =if

00 701 I:1,KK2
CO=CO*L/ I

701 SL2=0Y7(1)*CO +SL2
RzT*SL2
IF(T.LE.0X1) GO TO 801
CO =t.

DO 702 T=1,KK2
CO=U*CO/FLOAT(I)
u=U-16

702 SL3=OY8(I)*CO.SL3
R=SL2*[OXI+S13# (T-OXi)
!F(T*LE.0X2) GO TO 801
CO~i.

D0 703 I=1,KK2
CO=CO*U/FLOAT (l)
U=U-1.

703 SL4=DV9(I)*C0+SL4
R=SL2*CXl+SL3*(DX2-OXi) +SL4'iT-DX2)

801 CONTINUE
FUEL=R*100o +oS
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GW=GW*1O0o.
300 RETURN

END
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SUBROUTINE CRO(ACFT,ALT, WOI,Tt4MPPF)
DIMENSION OYi(l0),0Y2(i0), 0Y3(10)t0Y4(i0)
COM?4ON/CACFT/Fi.EA7O
INTEGER W
GW=W/i000*
TNP'PPF=0.
IF(ACFToE~oF4E ) GO TO I
IF(ACFT.E~oAD ) GO TO 2
0GW=30.
oyt(l)x-e0i
DYi(2)0O.O
0Y1(3)=0.0
OYi( 4) z-.01
0Y1(5)=.03
DYi(6)=-*06
DY1(7)=.08
0V1( 8) :-*06
0Y2(i)=947
0Y2(2):. 23
0Y2(3)=-.2
OY2( 4) =. 0
0Y2(5)=.2
DY2(6)=-.72
DY2( 7)=:j.27
CY2(8)*-1.2
CY3i)=-.002
0Y3( 2)=*001
0Y3(3) :-*001
DY3(4) :90005
DY3(5)=.00i3
0Y3(6)=-. 0053
DY3(7):.0i23
DY4(i)2-.002
DY4( 2) :0.0
OY4(3)=. 001
0Y4( 4) :-*002

0Y4(5):. 002
0Y4(6) =.001

SLI=-.02
CONST1:?.
SL2=.* 06
CONST2=. 028
KKI(=8

001:20.
GO TO 13

2 GW=1'3.

DYI(2)=-.01.
0Yi(3):. 02
flYj(4)=- .04
DYI( 5) :*06
DYi( 6) :-*06
DYi(7)=-.01.
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DYi(S)=.22

0Y2( 1)2.38
0Y2(2)V.02
DY2( 3)=-.02
0Y2(4)=.i2
0Y2(5)=-.32
DY2(6) :.67
OY2(7)=-1.22
DY2(8)= 1,97
0Y2(9) :-3.i7
DY3(1)=-.Oi
OY3(2):. 0045
0Y3( 3)=-.0005
OY3(4)*-.oo56
0Y3(5):* 0167
OY3(6) :-.0357
DY4(1)zO.o

OY4(3Y=-.01
DY4( 4)=*035

DY4(5) =.058
DY4( 6)=-.093
CONSTi1i *12
SLI=-*02
CONST2=. 05
SL2=.05
DOI=50.
KKi=9
KK2=6

13 CO~i.
Col= 1.
U=ALT/5000.
00 700 I=1,KK1
CO=CO*U/FLOAT (I)
C01=C01#U/FLOAT( I)
SLI=DYI CT)*CO+SLi
CONST1=OY2(I) *C014CONSTI
U=U-i.

700 CONTINUE
C0=1.
CO1~i.
U =01/90
DO 701 11I,KK2
CO=CO*U/FLOAT (I)
COI=COI*U/FLOAT (I)
S12=0Y3(I)*co +S12
CONST2=DY4(I) #COI +CONST2

70t CONTINU

T=CSL±i (GW-OGW) +CONSTI)
TNMPPF= SL2*(SLI*(GW-OGW) +CONSTI) 4CONST2
GW=GW*Iooo.

300 RETURN
END
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APPENDIX II

PROGRAM INPUT LIST
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-I INPUT LIST

COLUMN VARIABLE FORMAT

TYPE ONE CARD:

1-10 ACFT A Aircraft: Left-hand justify

11-15 ALTG F Outbound altitude: feet

16-20 ALTR F Altitude returning: feet

21-25 ALTAT F Altitude in target area: feet

30 C I If C equals one, values of parameters are
printed out after each segment of the mission
for each iteration to permit checkout of the
program.

TYPE TWO CARDS:

1-4 FFSAT I Fuel for start and taxi: pounds

5-8 FFTO I Fuel for takeoff: pounds

9-12 FFDG I Fuel for outbound descent: pounds

17-20 FFDG I Fuel for descent returning: pounds

21-24 FFLAT I Fuel for landing and taxi: pounds

25-28 FTBR I Fuel to be returne d: pounds

29-32 PR I Payload returned: pounds

33-35 DIG F Drag index outbound

36-38 DIR F Drag index returning

41-45 FAS I Fuel at engine start: pounds

46-50 P I Payload (any item capable of being dropped,
ejected or jettisoned): pounds

51-56 BAW I Basic aircraft weight (gross weight at engine
start less fuel and payload): pounds

57-60 DFSAT F Distance for start and taxi: NM
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COLUMN VARIABLE FORMAT

61-64 DFTO 9: Distance for takeoff: NM

65-68 DFDG F Distance foi outbound descent: NM

69-72 DFL F Distance during loiter in target Prea: NM

73-76 DFDR F Distance for descent returning: NM

77-80 DFLAT F Distance for landing and taxi: NM

TYPE THREE CARD - An EOR (7/8/9) card follows the last Type Two card of a set of data

Any number of sets of data may be used.

34



APPE~NDIX III

PROGRAM LIMITATIONS
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PROGRAM LIMITATIONS

F-4E and A-7D Aircraft

All climbs are at military thrust.

All cruises are at optimum Mach numbers.

Outbound and returning altitudes: 5,000 to 40,000 feet

Altitude in target area: 0 or 5,000 to 40,000 feet

F-4E restrictions:

Gross weight: 30,000 to 58,000 pounds

Drag indicies: 0 to 140

A-7D restrictions:

Gross weight: 20,000 to 42,000 pounds

Drag indicies: 0 to 300
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APPENDIX IV

F-4E DRIVER FOR RADIUS OF ACTION

SUBROUTINES LISTING
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APPENDIX V

A-7D DRIVER FOR RADIUS OF ACTION
SUBROUTINES LISTING
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APPENDIX VI

TABULAR DATA FOR THE F-4E AIRCRAFT
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